A culture of silence surrounds menstruation while inadequate facilities predispose adolescents to psycho-social trauma and cyclic absenteeism from schools. This study assessed the knowledge and menstrual hygiene management (MHM) practices among in-school adolescents in an urban city in Nigeria. The descriptive, cross-sectional study identified 400 respondents through a multistage technique and collected data through validated questionnaire and observational checklist. The mean age and age-at-menarche of respondents were 15.3 ± 1.5 and 12.8 years, respectively. Most respondents (70%) were aged 10-15 years, had good knowledge of MHM (296, 74%) and knew about menstruation before menarche (85.4%). MHM knowledge was significantly associated with: mother's education (p ¼ 0.029); absorbents changing frequency (p ¼ 0.003); and age-at-menarche (p ¼ 001). The number of absorbents used daily was 2.5 ± 0.7; 90% of adolescents changed absorbents at least twice daily while 24.2% had previously changed it in school. Moreover, 14.4% of respondents abstained from school during menstruation and there was a significant association between school type and menstrual absorbents used (p ¼ 0.0001), mothers' education (p ¼ 0.0001) and disposal of used absorbents (p ¼ 0.004). Spent absorbents were mostly disposed of in pit latrines (35.1%) and by burning (32.6%). A wide disparity remains between good MHM knowledge and poor practices. Therefore, gender-friendly facilities should be provided in schools to ensure retention of girls and end psycho-social trauma experienced during menstruation.
INTRODUCTION
Globally, about 52% of the female population are at reproductive age and commence menstruation between the ages of 10 and 19 (WHO ; Zegeye et al. ) . Menarche is the onset of first menstruation experience and adolescence is marked by menarche that transits girls into adulthood ( Jogdand & Yerpude ; Sumpter & Torondel ) . Therefore, attention should be directed at MHM since most in-school adolescents experience menarche in secondary schools. The study therefore assessed the knowledge and menstrual hygiene practices among adolescents in schools towards engendering safe MHM.
MATERIALS AND METHODS

Study location
Ile Ife is the oldest town of the Yoruba people in south-western Nigeria with a land area of 283 km 2 (Figure 1 ). It has a population of 355,818 people, comprising 183,509 (51.6%) males and 172,309 (48.4%) females (NPC ). The study was conducted in public and private secondary schools in the urban area where there were 48 public and 38 licensed private secondary schools, respectively.
Study design
The study utilised a descriptive cross-sectional design. The sampling frame comprises in-school females of all senior secondary schools (SSS) at Ile Ife while those in the randomly selected schools were the study population.
Sample size determination
The sample size was determined by Fisher's formula for estimating single proportions (Naing et al. ) , with standard normal deviate at 95% confidence level and 40% crude estimate of true proportion deficient in menstrual hygiene knowledge among school girls in Nigeria (Aniebue et al. ) . The margin of error was 5%, giving a minimum number of respondents of 369, increased to 406 for robustness of analysis and attrition.
Sampling technique
Respondents were selected by multi-stage sampling technique.
1. The 88 secondary schools in Ile Ife were stratified into public (48) and private (38) schools.
2. The private secondary schools has junior and senior classes, while in public secondary schools, there were separate junior (24) and SSS (24), respectively. Hence, public schools were subdivided into junior and SSS.
3. Two SSS each were randomly selected through balloting from the list of private and public SSS, respectively. 4. Females of the selected schools were stratified into preand post-menarche students.
5. Proportional to size technique was utilised to allocate the number of respondents in each school while random sampling was used to identify respondents among the eligible population, adding up to 406 respondents respectively.
Inclusion criterion
Participation in the study was limited to adolescents aged between 10 and 19 years in randomly selected schools.
Data collection and analysis
The study was conducted between January and March, 2013. The study instruments were self-administered, semistructured questionnaire and observational checklist. For content validity, they were pre-tested and used to obtain information from respondents. The instruments had sections on socio-demography; knowledge, attitude and MHM practices; type and status of menstruation support facilities in schools. The data was analysed by SPSS, version 16.0. The mean, frequency and percentages were calculated, while cross-tabulations and chi-square tests were used to reveal the relationship between variables. The study response was 99%. In addition, the median (inter quartile range) was 8 (7-9). Scores below 8 were considered as poor and 8 as good in determining composite score for knowledge variables (Sudeshna & Aparajita ) .
Study limitations
The use of cloth by respondents was classified as UMA because it is difficult to distinguish respondents that use cloth safely for menses management from others.
Informed consent
The study was approved by the Ife Central LGA education authority. In addition, participation was voluntary, and respondents previously obtained written parental consent.
Respondents were assured of the confidentiality of the information provided and personal identifiers were removed in summary data. 
RESULTS AND DISCUSSION
Socio demographic information of respondents
Socio-demographic information of respondents (Table 1) provided the characteristics of the study population, which could determine their knowledge and MHM behaviour. The mean age of respondents was 15.3 ± 1.5 years and ranged from 10 to 19 years. Their mean age at menarche was 12.8 years while over half of them (228, 57%) were in early adolescence (10-15 years). The respondents were in private (35.2%) and public (64.8%) schools, stratified into SS1 (102, 25.9%), SS2 (147, 37.3%) and SS3 (145, 36.8%). In addition, most respondents belong to Yoruba ethnicity (87.3%) and Christians (86.5%) while most mothers (89.7%) had at least secondary education.
Knowledge on menstruation and menstrual hygiene practices
The study revealed that 296 (74%) and 104 (26%) respondents had good and poor knowledge of menstruation and menstrual hygiene management (MMHM), respectively. In addition, most respondents across the adolescent age group categories had at least 61.8% rating in knowledge on MMHM, except those younger than 12 years where all (three respondents) had poor knowledge, though menstruating. Furthermore, most respondents (334, 85.4%) knew about menstruation before menarche ( Moreover, many respondents, 334 (85.6%), were aware that poor menstrual hygiene can predispose them to gynaecological and urinary infections ( Table 2) .
Practice of menstrual hygiene by the respondents
The respondents obtained information and guidance on menstrual absorbent preferences from mothers (67.3%), sisters (18.3%), peers (5.8%) and mass-media (5.6%). Moreover, 82.8% of respondents use sanitary absorbents while 67 (17.2%) use UMA (cloth and tissue paper). The choice of absorbent used depended on what was affordable (55, 23.8%), accessible (78, 19.5%) and convenient (240, 60%).
Furthermore, the mean daily absorbents use was 2.5 ± 0.7 and adolescents attending private schools (122, 93.1%) use sanitary absorbents more when compared with those attending government schools (188, 78%). In addition, the respondents that currently use cloth absorbents use 'new' The study revealed that the toilets in private schools (water closet) were sanitary in comparison with those in government schools (pit latrine) and only 25% of the schools studied had a student:toilet ratio (27:1) within the recommended national standards (30:1) (FME ); and there were no gender-sensitive add-ins in any of the toilets (Table 5) . Also, no school has any system for the management of menstrual absorbents. The type of school (public and government) was significantly associated with absenteeism during menstruation (P ¼ 0.000) while Figure 2 shows the conceptual framework of key study findings.
DISCUSSION
Safe menstrual hygiene requires knowledge on the physiology of the female genitalia, menstruation and menstrual hygiene processes before menarche. In this study, respondents were aware about menstruation (85.4%) before experiencing it and knew that the sanitary pad is a good According to Abioye-Kuteyi (), the home environment should provide the primary information on sexual education and most respondents received information on MMHM zania where 18% of women use sanitary pads with the remainder using cloth or toilet paper. The concern therefore are those who use UMA (17.2%), though a lower proportion in this study when compared with those of Abioye-Kuteyi showering during menstruation, due to the belief that bathing would either stop the menstrual flow or increase its intensity.
Moreover, most respondents changed menstrual absorbents at home while only 24.2% respondents had previously changed them in school, consequent of sudden onset of menses. The non-changing of absorbents by respondents in schools could arise due to dirty and shared toilets, lack of privacy, safe water and sanitary menstrual absorbents disposal facilities in schools, which resulted in absence by 14.4% of girls from schools during menstruation. In addition, it has been indicated that a woman throws away 125 to 150 kg of menstrual absorbents in her lifetime on average (Ten ).
The study revealed that most adolescents disposed of used absorbents in pit latrines (35.17%), by burning (32.6%), in pour-flush toilets (16.9%) and in waste bins (12.1%) at home. The above was at variance with the report by Thakre et al. () in India where burning was the major disposal method followed by the waste basket (37.9%), which, by contrast, has the lowest preference in the current study. However, the flushing system of the water closet latrine could be blocked by absorbents and a pit-based toilet would be filled up quickly by disposal of non-biodegradable absorbents.
Lastly, many respondents (67.7%) were not restricted during menstruation, in contrast to the works of Oche where girls were restrained from religious and cooking activities during menstruation. This is a good sign towards evolving a more equal society in the study area.
CONCLUSION
The study showed that mothers' educational status influenced respondents' knowledge on MHM though in reality, a marked difference existed between knowledge (good) and menstrual hygiene practice (poor) in the study. In addition, the poor state of sanitation and hygiene facilities in schools clouded safe MHM practice and contributes to school absenteeism by some adolescents during menstruation. Therefore, a gender-sensitive learning environment and WASH facilities (with girl-friendly MHM and used absorbents disposal facilities) should be provided to improve the probability of girls attending school during menstruation.
